1. Introduction {#sec1}
===============

The transition period from primary to permanent dentitions between 6 and 12 years of age is often a worrisome period for parents. Parents expect their children\'s permanent teeth to erupt into beautiful dental aesthetics following shedding of the primary teeth \[[@B1]\]. Even children are aware of dental aesthetic of their teeth and that of others \[[@B2]\]. However, nature\'s expressions often lead to imperfection of teeth alignment in some children.

Malocclusion of teeth in dentitions are either a malrelationship of dental arches or malalignment of teeth \[[@B3]\]. Malocclusion refers to a significant deviation from the perfect occlusion of teeth that is aesthetically unsatisfactory \[[@B4]\]. Malocclusions are categorised into skeletal or dental malocclusions, which are either hereditary or environmental in nature \[[@B5]\]. Malposition of teeth refers to altered positioning of one or more teeth from a well-aligned jaw \[[@B3]\]. Malposition of teeth are often caused by local factors such as presence of supernumerary tooth or teeth, odontomes, cysts, trauma to the primary tooth that displaces the permanent successor tooth germ, ectopic tooth germ and bony defect of the alveolus due to cleft lip and palate, or other localised bony pathologies \[[@B6]\].

Management of malpositioned teeth in the early stage of mixed dentition possesses great dilemma to dentists. The type of treatment depends on the severity of the malposition, availability of the occlusal space, availability of alveolar bone architecture, availability of eruption path, and patient\'s compliance for treatment. Simple discrepancies in the teeth alignment can be corrected with some simple methods such as use of a wooden spatula tongue blade, composite or glass ionomer cement incline plane, Catlan\'s appliance and removable appliance with z-spring, and expansion screw or micro screw \[[@B7]--[@B9]\]. However, correction of greatly rotated or malposition teeth away from the arch alignment requires slight improvisation in the alignment methods because the use of simple and removable appliances may not be effective in correcting the malpositioned teeth effectively.

This paper describes management of two cases of malpositioned and rotated permanent teeth in the premaxilla treated with simple sectional orthodontic wire appliance and followed by two-by-four (2 × 4) orthodontic appliance.

2. Case Report {#sec2}
==============

2.1. Case 1 {#sec2.1}
-----------

A 10-year-old boy was referred for management of malposition left maxillary permanent lateral incisor (tooth 22). Tooth 22 was in crossbite to the left mandibular permanent lateral incisor (tooth 32) and permanent canine (tooth 33) ([Figure 1](#fig1){ref-type="fig"}). According to the boy\'s mother, the boy had a small pointed tooth between the right and left maxillary permanent central incisors (tooth 11 and tooth 21) extracted two months ago at a private dental clinic. The attending dentist informed them it was an additional tooth. However, no X-ray was available to verify their account. On examination, tooth 21 appeared malposition labial and inferior in relation to the maxillary alveolar ridge.

The first stage of the treatment was to get tooth 21 closer to the arch alignment. We bonded orthodontic brackets (022 × 028 slots, American Orthodontics) on teeth 12, 11, and 21 and used a sectional orthodontic appliance technique to align the teeth. It took over 4 months to achieve the desired result ([Figure 2](#fig2){ref-type="fig"}). A 014 round nickel titanium (NiTi) wire was used to align tooth 22 through deflection method. Once tooth 21 had been moved inferiorly towards the arch alignment, we placed molar bands around the maxillary permanent first molars (teeth 16 and 26). However, the mesial-distal width space between tooth 21 and the left maxillary left primary canine (tooth 63) was narrow (6 mm) and inadequate to move tooth 22 into the arch alignment.

In the second stage, we used a 2 × 4 fixed orthodontic appliance to close the space between tooth 11 and tooth 21. We passed a 018 stainless steel round wire through the brackets and bands. We ligated both the brackets on teeth 12 and 11 over the arch wire using a ligature wire to act as an anchor unit. A 3-unit power chain was placed over the brackets on tooth 12, tooth 11, and tooth 21 to gain space closure. The space closure took approximately 2 months.

The third stage is to get the malposition tooth 22 into the arch alignment. We constructed an Essix appliance over the mandibular teeth to raise the bite anteriorly for movement of teeth. Initially, we used a 012 round NiTi orthodontic arch wire to bring tooth 22 into alignment ([Figure 3](#fig3){ref-type="fig"}). Subsequently, we replaced the wire gradually to 014 and 016 round NiTi arch wires over the following months. After four months, we brought tooth 22 anteriorly over teeth 32 and 33 into alignment ([Figure 4](#fig4){ref-type="fig"}). A 19 × 25 stainless steel rectangular wire used for retention for 6 months.

2.2. Case 2 {#sec2.2}
-----------

A 9-year-old boy was referred from a private dental clinic for management of palatally placed tooth 12. On examination, tooth 12 was found to be palatal to tooth 11, rotated, and in a crossbite to the lower incisors ([Figure 5](#fig5){ref-type="fig"}). We placed orthodontic brackets (022 × 028 slots, American Orthodontics) on the four maxillary permanent incisors and molar bands around the maxillary permanent first molars for a 2 × 4 orthodontic appliance to align tooth 12. However, it was not possible to place a stable 012 round NiTi orthodontic wire through the bands and brackets due to a long span flexible archwire. This is mainly because of the absence of the right maxillary permanent premolars and primary molars.

At this stage, we decided to proceed with a sectional orthodontic wire appliance to initiate the treatment. We placed a sectional 012 round NiTi orthodontic wire on the brackets and held it in position with elastic ligature ties. The free end of the 012 NiTi wire on the right side was attached to the tip of the erupting right maxillary permanent canine (tooth 13) with composite resin ([Figure 6](#fig6){ref-type="fig"}). This provided an anterior pull effect of the wire on the rotated tooth 21. We also constructed an Essix appliance over the mandibular teeth to allow bite opening anteriorly. The sectional 012 round NiTi orthodontic wire was replaced with 014 NiTi and 016 NiTi wires, respectively, in the subsequent months. We replaced the sectional orthodontic wire appliance with the 2 × 4 orthodontic appliance once two-third of the crowns of the premolar and canine clinically seen ([Figure 7](#fig7){ref-type="fig"}). Finally, a 19 × 25 stainless steel rectangular wire was used as retention for 6 months. The process of bringing the rotated tooth 12 into arch alignment took us close to 7 months ([Figure 8](#fig8){ref-type="fig"}).

3. Discussion {#sec3}
=============

Malposition teeth if left untreated lead to complications in the developing dentition with may be detrimental to either to the dental functions or the dental aesthetics \[[@B10]\]. Common problems encountered are issues related to loss of space due to migration of adjacent teeth into the available space \[[@B11]\]; traumatic bite on opposing teeth that lead to gum recession and mobility of teeth \[[@B12]\]; and attrition of enamel surface of the opposing teeth in contact \[[@B7]\]. Complications such deviation of the jaw and temporomandibular joint problems are common if premature contact on occluding teeth found \[[@B13]\]. Other issues include difficulty in maintaining oral hygiene such as brushing and flossing around the misaligned teeth that give rise to caries and gingivae problems \[[@B14]\].

Dentists face many challenges in treating malposition teeth. In young and growing patients, issues such as patient\'s treatment compliance, parental expectations, and selection of an appropriate appliance can be a problem. Dentists often leave the malposition teeth with no treatment until a later stage for orthodontics correction. However, orthodontic treatment at a later stage is often prolonged and complex because of severe space loss and migration of adjacent teeth. Opposing teeth may become mobile or loose because of gum recession by the time dentist start orthodontic treatment. In view of the delayed detrimental effects to the dentition, children in mixed dentition need orthodontic screening to identify issues related to malocclusion \[[@B15]\].

Achieving and ensuring perfect teeth alignment and aesthetics in a developing dentition are not the duties of paediatric dentists. The role of paediatric dentists is to minimise the detrimental effects caused by malocclusion in the developing dentition and facilitate an easy transition of care to orthodontists later \[[@B16]\]. Paediatric dentists and orthodontists should work hand in hand to streamline what is achievable during growing phases of the dentitions concerning interceptive orthodontics \[[@B17]\]. Knowledge on the mechanics of fixed orthodontic is useful for paediatric dentists. The knowledge will allow paediatric dentists to improvise treatment methods to address the challenges faced when the use of a removable appliance meets its limits.

In this article, we have highlighted two methods of teeth alignment: the sectional wire orthodontic appliance method and the 2 × 4 fixed orthodontic appliance method. The sectional orthodontic wires have been shown to correct minor to moderate anterior crossbite of teeth in a published article \[[@B18]\]. Children tolerated well with use of the sectional orthodontic wire method, and this method offers many advantages. The 2 × 4 orthodontic appliance also allows a well-controlled three-dimensional tooth movement \[[@B19], [@B20]\]; however, this appliance may not be effective if there are only a few teeth available in the dentition. Fewer teeth will not allow proper sitting of the long span arch wire, which may dangle and dislodged from its brackets or cause discomfort to patient.

In the described cases, short orthodontic wires were used to bring forward or de-rotate the malposition teeth during the initial stages of treatment, followed by 2 × 4 fixed orthodontic appliances to control tooth alignment and retention. These treatment modalities allowed patients to accustom to orthodontic treatment, from simple to a much more complex treatment. Usage of these appliances has no interference in the day-to-day activities of patients such as mastication, speech, and oral comfort. There are also no major issues related to appliance dislodgement, treatment compliance, and loss of appliance since these are fixed appliances.

Another appliance used in these described cases was the thermoplastic heat compressed Essix appliance. Essix appliance is postorthodontic treatment retainer, also known as vacuum-formed retainer. However, in our cases, the Essix appliance was used to open up the anterior bite to allow orthodontic movement of teeth. The Essix appliance also allows even distribution of the occlusal forces on the posterior teeth. The appliance provides an alternative to the use of glass ionomer cement (GIC) to raise open the anterior bite. Glass ionomer cement abrades fast and needs regular top-up to keep the bite open. Further, heavy occlusal forces may befall on the teeth placed with GIC and cause traumatic occlusion.

4. Conclusion {#sec4}
=============

These cases showed that both the sectional orthodontic wire appliance and the 2 × 4 orthodontic appliance are viable appliances that can correct malposition teeth during mixed dentition stage when other removable appliance methods cannot perform the required task. Knowledge on the use of these appliances is handy in the dental care of children.
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![Pretreatment photograph showing wide diastema median, anteriorly positioned tooth 21, palatally malposition tooth 22, and gingiva recession of tooth 31 due to traumatic occlusion from the extracted supernumerary tooth.](CRID2020-6972196.001){#fig1}

![Sectional orthodontic wire appliance to guide tooth 21 into arch alignment through deflection technique.](CRID2020-6972196.002){#fig2}

![A 2 × 4 orthodontic appliance to guide malpositioned tooth 22 into arch alignment.](CRID2020-6972196.003){#fig3}

![Tooth 21 and tooth 22 brought into acceptable arch alignment and the severity of gingiva recession of tooth 31 reducing.](CRID2020-6972196.004){#fig4}

![Malposition and rotate tooth 12 palatal to tooth 11.](CRID2020-6972196.005){#fig5}

![Sectional orthodontic wire appliance used to rotate and bring tooth 22 anteriorly into arch alignment.](CRID2020-6972196.006){#fig6}

![A 2 × 4 orthodontic appliance used to bring all permanent upper incisor into arch alignment.](CRID2020-6972196.007){#fig7}

![Six months posttreatment photograph: patient\'s upper incisors in an acceptable arch alignment.](CRID2020-6972196.008){#fig8}

[^1]: Academic Editor: Hüsamettin Oktay
